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and 
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INTRODUCTION 


This  report  contains  facts  and  figures  resulting  from  a 
logging  and  milling  study  carried  out  by  the  Forest  Service  at  a  large 
sawmill  cutting  typical  virgin-growth  longleaf  pine.  It  is  estimated 
that  the  present  longleaf-slash  pine  type  covers  some  11  million  acres 
about  one-third  of -which  is  virgin  timber.  On  medium  to  good  sites 
longleaf  pine  has  the  ability  to  reproduce  itself  and  increase  its 
growth  rate  in  a  satisfactory  manner  under  partial  cutting.  The  chief 
purpose  of  the  study  was  to  determine  for  virgin  longleaf  pine  stands 
the  production  cost  and  value  of  lumber  from  trees  of  different  diam¬ 
eters  for  use  in  establishing  cutting  limits  (l)  where  only  one  cut  is 
planned  and  (2)  where  the  stands  are  to  be  logged  selectively  with  the 
idea  of  a  return  cut  in  a  few  years.  In  addition,  information  on  per¬ 
centage  of  defect,  overrun,  log  grades,  and  utilization  practices  was 
obtained. 

Selective  logging  or  selective  cutting  as  used  in  this  re¬ 
port  means  a  partial  cutting  practice  which  removes  the  large  mature 
trees  and  defective  smaller  ones  and  leaves  the  small  and  medium¬ 
sized  trees  for  future  growth  and  seed  production.  Selective  logging 
applies  well-established  forestry  principles  to  lumbering  and  bears 
directly  on  cost  reduction  and  the  development  of  permanent  opera¬ 
tions.  Costs  and  lumber  prices  vary  with  economic  conditions  but 
their  relationship  to  each  other  cmong  the  different  diameter  classes 
remains  fairly  constant,  and  the  minimum  diameter  cutting  limits  are 
not  materially  affected  if  the  proportionate  increase  or  decrease  is 
about  the  same  for  each. 

—Acknowledgment  is  made  to  E*  L.  Demmon  and  H.  G.  Meginnis  of  the  South¬ 
ern  Forest  Experiment  Station  for  assistance  in  the  field  work,  to 
A.  C.  Wollin  of  the  Forest  Products  Laboratory  for  assistance  in  the 
field  and  office  computation,  and  to  officers  and  employees  of  the 
Great  Southern  Lumber  Company,  especially  ?,  M.  Garrison,  Forester, 
for  their  cooperation  in  the  investigation. 
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AREA  STUDIED 


The  area  studied  is  located  in  east-central  Louisiana  and 
contains  about  22  acres.  It  is  rectangular  in  shape,  includes  a  small 
draw,  a.  low  ridge,  and  in  general  its  topography  is  characteristic  of 
the  type  associated  with  Ion fie af  pine.  (Plate  1)  The  stand,  on  the 
area  was  typical  virgin  longleaf  pine  in  which  most  of  the  trees  were 
more  than  a  century  old  with  some  a.s  much  as  300  years  old,  but  as 
usual  there  were  a  few  patches  of  young  timber  scattered  among  the  vet¬ 
erans.  The  trees  varied  from  S  inches  to  33  inches  in  diameter  and 
trees  9  inches  and  larger  yielded  13,137  board  feet  lumber  tally  per 
acre.  The  largest  volume  occurred  in  the  22-inch  diameter  class. 

The  few  trees  below  9  inches  in  diahieter  wore  mbstly  broken  down  in 
logging.  Table  1  gives  the  volume  distribution  of  the  cut  among  the 
different  diameter  classes.  The  dominant  old  trees  averaged  198  years 
old.  Their  crowns  were  flat  and  it  was  evident  that  they  had  reached 
maturity  some  time  ago.  The  rate  of  growth  of  this  mature  timber  was 
extremely  slow  and  decay  was  on  the  increase.  The  young  timber  aver¬ 
aged  76  years  of  age  and  was  growing  at  a  fairly  good  rate.  There 
was  practically  no  advanced  reproduction.  Scarred  and  burned  butts 
on  the  timber  indicated  that  fire  had  run  repeatedly  over  the  area. 

The  stand  had  been  turpentined  for  two  years  previous  to 
the  study.  Most  of  the  largo  trees  had  two  faces  about  40  inches  in 
length.  The  faces  were  not  wormy  and  the  turpentining  evidently  had 
no  connection  with  the  rot  that  was  prevalent  in  the  stands. 


LOGGING  AND  MILLING 


Tiie  trees  were  felled  (Plate  2,  0)  and  bucked  into  long 
lengths  suitable  either  for  the  production  of  timbers  or  for  addi¬ 
tional  cross  cutting  at  the  mill  into  standard  log  lengths  for  lum¬ 
ber  production. 

Skidding  was  done  with  a  four -line  power  skidder. ( Plate  2,  B) 
Spurs  were  placed  1,000  to  1,200  feet  apart,  so  that  the  skidder  lines 
reached  out  a  maximum  of  500  to  600  feet  on  each  side  of  the  track. 

Logs  were  loaded  with  a  swinging  boom  loader  into  flat  cars 
and  hauled  by  a  rod  engine  over  a  standard  gauge  railroad  16  miles  to 
the  mill.  (Plate  2,  A) 

The  logs  were  sawed  into  lumber  or  squared  for  timbers  by 
a  single  band  mill.  The  No.  2  Common  and  Better  boards  were  kiln 
dried  and  the  No.  3  Common  and  No.  4  Common  were  air  seasoned.  Dimen¬ 
sion  below  No.  1  Common  was  also  air  seasoned.  Timbers  were  soda 
dipped  or  sprayed.  Lumber  and  timbers  were  cut  for  both  export  and 
domestic  markets  and  sold  either  rough,  surfaced,  or  patterned. 
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Felling  and  bucking  were  done  by 
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Table  1 . — Volume  di stribution  of  virgin  longleaf  pine  trees  as  cut 
by  diameters  on  a  gross-log  scale  and  lumber  tally  ba¬ 

sis  in  southern  Louisiana 


Diameter 

breast 
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Volume 

distribution 

Gross  log  scale  : 

Lumber  tally 

Inches 

Per  cent 

Per  cent 
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METHODS  OF  STUDY 


The  study  area  was  hi  see ted  by  a  spur  track.  All  logging  was 
carried  on  during  the  study  in  the  usual  way  and  the  results  obtained 
should  be  representative  of  normal  practice.  The  study  crew  worked  in 
the  woods  from  the  time  the  first  tree  was  felled  until  the  time  the 
last  log  was  loaded  on  cars  ready  for  hauling  to  the  mill.  As  each 
tree  was  felled  and  bucked  into  logs  the  time  for  each  operation  and 
detailed  measurements  for  each  tree  and  log  were  recorded.  Since  the 
bole  of  the  tree  was  crosscut  into  lengths  varying  from  12  to  70  feet, 
it  was  not  practicable  to  scale  accurately  the  timber  in  the  woods. 

The  logs  were  therefore  numbered  for  identification  purposes  and  the 
actual  scaling  was  done  at  the  mill  after  the  tree  lengths  had  been  cut 
into  log  lengths.  The  Doyle  log  rule  was  used.  Production  costs  for 
felling  were  computed  on  the  basis  of  the  time  consumed,  amount  of  tim¬ 
ber  cut,  and  the  rate  of  pay  per  unit  of  time  as  determined  from  the 
earnings  of  the  mfen  Who  were  paid  on  a  per  thousand  foot  basis.  Such 
a  procedure  allots  to  each  tree  size  its  proportion  of  the  cost  as  de¬ 
termined  from  the  time  consumed  in  cutting  it  and  shows  that  felling 
and  bucking  costs  per  M  are  higher  for  small  trees  than  for  large  ones. 

.  *  c 

For  skidding,  the  time,  distance  traveled,  and  the  number 
were  recorded  for  each  log.  All  four  lines  of  the  skidder  were 
handled  simultaneously  by  four  men.  For  loading,  the  time  consumed 
and  the  number  on  each  log  were  recorded.  These  data,  when  completed 
by  adding  the  scale  of  each  log  as  determined  at  the  mill,  were  com¬ 
bined  with  the  daily-  cost  of  the  skidder  and  loader  in  computing  the 
cost  of  the  different  operations  by  log  and  tree  sizes. 

The  cost  of  hauling  the  timber  to  the  mill  obviously  could 
not  be  determined  from  time  records,  so  that  it  was  computed  for  logs 
of  different  sizes  on  the  basis  of  the  cost  of  a  car  trip  and  the  va¬ 
rious  board-foot  capacities  of  a  standard  car  when  loaded  entirely 
with  logs  of  one  size.  The  cost  of  hauling  per  car  was  considered 
constant.  Therefore,  the  hauling  cost  for  10-inch  logs  would  be  about 
twice  as  much  per  M  as  for  24-inch  logs,  because  the  log  scale  volume 
of  a  car  of  10-inch  logs  was  only  about  one-half  that  of  a  car  loaded 
with  24-inch  logs. 

Unloading  costs  were  based  directly  on  the  wages  of  the  men 
and  the  volume  handled,  and  were  varied  for  logs  and  trees  of  differ¬ 
ent  sizes  on  the  basis  of  the  time  ratios  for  the  headsaw  in  the  mill. 


At  the  mill  the  study  crew  was  stationed  at  various  points 
so  that  complete  log  scale  records,  sawing  time,  method  of  sawing, 
amount  and  grade  of  lumber  were  obtained  separately  for  each  log.  The 
lumber  and  timbers  were  graded  according  to  the  rules  of  the  Southern 
Pine  Association  considering  both  domestic  and  export  grades. 
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Milling  costs  were  computed  from  the  actual  time  required  to 
produce  a  thousand  board  feet  of  lumber  and  timber  from  logs  of  differ 
ent  sizes  and  the  cost  of  running  the  mill  for  that  period. 

Kiln,  yard,  shed,  loading,  and  shipping,  and  other  costs  of 
a  like  nature  were  obtained  direct  from  the  company  and  were  consid¬ 
ered  as  varying  among  the  different  sizes  of  logs  according  to  the 
amount  of  lumoer  from  each  log  handled  and  in  the  same  ratio  as  the 
number  of  pieces  of  lumber  per  thousand  board  feet  cut  from  the  differ 
ent  sized  logs  and  trees<> 


Planing  mill  costs  were  considered  constant.  Although  this 
item  varies  according  to  the  size  of  the  boards,  there  are  so  many 
other  undeterminable  variables  entering  into  this  cost  that  it  was 
thought  best  to  handle  this  item  as  a  constant.  No  doubt  planing  mill 
costs  would  be  higher  for  small  trees  than  for  large  ones. 


Selling  costs  were  considered  constant  because  some  lumber 
was  sold  on  commission  and  some  by  a  sales  force.  The  selling  cost 
of  the  lumber  disposed  of  by  the  sales  force  would  vary  as  the  output 
of  the  headsaw,  whereas  commission  selling  costs  would  vary  with  the 
price  of  the  lumber  or  .just  the  opposite,  which  would  tend  to  offset 
the  above  effect  and  make  the  average  selling  cost  constant. 

Taxes  and  insurance  on  lumber  and  discounts  were  computed 
from  the  company1  s  average  cost  and  the  price  of  the  lumber  for  the 
different  diameter  classes  of  logs  and  trees. 


Such  costs  as  spurs,  roads,  and  camp  construction  were 
handled  as  fixed  charges  per  acre  and  under  such  conditions  the  cost 
per  thousand  board  feet  varies  inversely  with  the  amount  of  timber 
removed  per  acre.  For  example,  if  the  stand  runs  10  M  per  acre  and 
the  railroad  construction  costs  amount  to  $20,  then  if  all  the  timber 
was  cut  the  cost  would  be  $2  per  M  but  if  only  half  of  it  was  cut 
under  selective  logging  the  cost  would  be  $4  per  M. 


The  tables  on  production  costs  which  follow  explain  in  de¬ 
tail  how  each  item  was  treated  and  should  be  taken  into  account  in 
considering  the  production  costs  for  trees  of  different  diameters. 


The  change  in  grade  and  amount  of  lumber  lost  in  remanu¬ 
facture  that  takes  place  between  the  green  chain  and  the  car  was  de¬ 
termined  by  marking  the  grade  on  a  part  of  the  cut,  then  tallying  and 
grading  it  again  after  it  had  passed  through  the  kilns  and  planer. 
Tiie  correction  factor  obtained  in  this  way  was  used  to  convert  the 
green-chain  tally  to  a  dry-lumber  basis. 

Lumber  and  timber  prices  were  obtained  directly  from  the 
company  and  represent  the  average  for  1930.  The  value  of  the  lum¬ 
ber  and  timbers  for  each  size  of  tree  and  log  was  computed  on  the 
basis  of  a  piece  tally,  corrected  for  drying  and  planer  changes  and 
the  appropriate  lumber  price. 
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The  log  run  lumber  and  production  cost  end  the  results  if 
stand  were  cut  to  different  minimum  d iame ter  limits  were  computed  us 
ing  the  volume  distribution  among  the  different  diameter  classes  as 
found  during  this  study. 

i 

The  seme  timber  was  studied  in  the  mill  as  in  the  woods 
and  the  results  for  trees  were  obtained  by  adding  together  the  in¬ 
formation  for  the  logs  that  made  up  each  tree. 

The  tract  contained  726  virgin  longleafpine  trees  which 
were  cut  into  1,909  logs  that  yielded  226,094  board  feet  log  scale 
and  275., 609  feet  board  measure*.  The  tract  was  clear  cut,  taking  all 
trees  9  inches  and  larger  in  order  to  obtain  information  on  the  com¬ 
plete  range  of  diameter  classed. 


USE  OE  RESULTS 


A  knowledge  of  costs  and  returns  for  logs  and  trees  of 
different  sizes  may  be  used  either  to  reduce  production  costs  and 
increase  returns  in  clear  cutting  operations  by  leaving  the  un¬ 
profitable  trees  uncut  or  to  develop  selective  logging  plans  with 
permanent  operation  in  inindo  The  figures  given  here  are  for  a 
typical  lumber  and  timber  operation  and  have  their  closest  applica¬ 
tion  in  similar  cases  when  it  is  desired  to  compute  cutting  limits 
or  the  returns  from  trees  or  logs  of  various  sizes.  The  informa¬ 
tion  is  of  use  to  the  lumberman  who  owns  only  the  timber  and  wishes 
to  establish  a  cutting  practice  that  will  bring  in  the  highest  re¬ 
turn  per  acre  without  regard  to  another  cut  and  also  to  the  opera¬ 
tor  who  plans  on  a  return  cut  within  a  reasonable  time  amddesires 
to  set  up  a  cutting  policy  that  will  separate  the  timber  into  that 
which  should  be  cut  now  and  that  which  should  be  left  for  harvest¬ 
ing  at  some  future  time. 


TRIE  AND  LOG  SIZES  III  RELATION  TO  COSTS  AND  RETURNS 


Lumber  production  costs  and  values  are  computed  in  the 
commercial  operation  on  the  basis  of  log-man  results.  Just  xvhat 
the  results  would  be  if  a  portion  of  the  timber  were  left  out  of 
the  cut  is  generally  not  known.  Small  trees  are  in  most  ca.se s 
handled  at  a  loss  and  some  medium-sized  trees  do  not  yield  a  sat¬ 
isfactory  profit  considering  stumpage  and  other  charges.  Eor  close 
figuring  and  efficient  operation  a  knowledge  of  costs  and  tree  val¬ 
ues  by  diameter  classes  is  desirable-  Every  experienced  lumberman 
knows  that  small  trees  are  less  profitable  to  handle  than  large 
trees  from  the  same  stand,  but  the  exact  difference  and  the  small¬ 
est  size  that  yields  a  satisfactory  profit  is  not  known. 
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The  next  several  tables  give  information  on  costs  and  returns 
for  trees  and  logs  of  different  sizes  and  present  the  economic  side  of 
selective  logging  and  some  of  the  possibilities  when  consideration  is 
given  to  the  removal  of  the  stand  by  selective  logging  rather  than 
clear  cutting* 

The  cost  classification  is  explained  by  footnotes  on  each  ta¬ 
ble.  Interest  on  invested  capital,  federal  income  tax,  and  stump&ge 
have  not  been  included  in  these  costs. 


LOGGING  COSTS  FOR  LONGLEAF  PINE  TREES  OF  DIFFERENT  SIZES 


There  was  less  manual  labor  used  in  logging  at  the  operation 
studied  than  at  operations  in  which  animal  skidding  and  hauling  are 
used  and  logs  are  cut  to  length  in  the  woods  by  the  felling  crews* 
Nevertheless  the  costs  in  handling  trees  of  different  sizes  follow  sim¬ 
ilar  trends.  At  the  operation  studied  the  total  logging  costs  per  M 
board  feet  log  scale  for  10-inch  trees  were  4.7  times  greater  than  for 
24-inch  trees.  In  an  animal  logged,  short-log,  shortleaf  pine  opera¬ 
tion  in  eastern  Texas  the  ratio  for  similar  sized  trees  was  3.1.  These 
ratios  would  seem  to  indicate  that  handling  small  tirno-r  by  power  is 
comparatively  more  costly  than  handling  the  same  material  by  animal 
logging. 

An  analysis  of  the  data  in  Table  2  shows  that  the  average 
felling  and  bucking  cost  for  10-inch  longleaf  pine  trees  was  4.2 
times  greater  than  for  24—  inch  trees;  for  skidding  the  ratio  was  14.0; 
for  loading  11*4;  and  for  railroad  transportation  2.9.  These  figures 
indicate  that  the  comparative  costs  of  loading  and  skidding  small 
trees  are  excessively  high  as  compared  with  felling  and  that  these 
two  items  merit  especially  close  attention  in  an  analysis  of  logging 
costs,,  particularly  if  handling  timber  on  which  the  margin  is  close. 
These  ratios  are  reduced  considerably  when  the  costs  are  converted  to 
a  lumber  tally  basis  by  the  use  of  overrun  figures  as  will  be  ex¬ 
plained  later  in  this  report*  . 


LOGGING  COSTS  FOR  LONGLEAF  PINE  LOGS  OF  DIFFERENT  SIZES 


Table  3  gives  the  logging  costs  for  longleaf  pine  logs  of 
different  sizes.  The  table  is  based  on  the  logs  that  resulted  after 
the  final  cross-cutting  at  the  mill*  In  general  the  ratios  of  costs 
for  different  sizes  follow  closely  the  trends  for  trees  shown  by  the 
figures  in  Table  2,  Skidding  costs  show  the  highest  ratio  as  between 
small  and  large  logs  with  the  other  items  following  in  about  the 
same  order  as  for  trees*.  (Plate  2,  A  and  B) 
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Where  only  one  log  is  handled  at  a  time  as  in  skidding  and 
loading  it  takes  about  as  men  time  to  load  or  skid  a  small  log  as  a 
medium-sized  one,  hence  the  extra  high  cost  per  M.  In  addition, 
tongs  do  not  grip  small  logs  well  and  time  is  lost  in  "back-ups"  for 
rehooking  when  the  tongs  pull  loose®  For  loading,  a  similar  situa¬ 
tion  arises,  for  the  hooks  do  not  set  securely  on  small  logs  and  time 
is  lost  when  they  pull  out  and  the  log  drops  to  the  ground  and  has  to 
be  hooked  again.  For  the  largest  logs  the  output  in  number  of  logs 
per  unit  of  time  for  skidding  and  loading  is  slowed  down  somewhat  as 
compared  to  small  logs,  but  the  volume  handled  is  so  much  greater 
that  the  cost  per  M  is  lower. 


OVERRUN  FOR  LOiTG-LFAF  PINE  TREES  AND  LOC-S 


The  logs  were  scaled  with  a  Doyle  rule  using  the  lengths 
into  which  they  were  finally  sawed  after  the  crosscutting  at  the 
mill.  Determining  the  volume  of  the  logs  in  log  scale  was  necessary 
because  the  logging  coses  were  kept  on  this  basis,  but  so  far  as  this 
study  is  concerned  it  was  only  a  means  to  an  end,  for  board  measure 
for  the  lumber  and  cubic  feet  for  the  timbers  were  the  units  upon 
which  final  costs  and  returns  were  computed.  In  order  to  be  able  to 
convert  the  woods  costs  to  a  lumber  tally 


basis  it 


necessary  to 
in  log  scale 
lumber 

tally  exceeds  the  net  log  scale  (gross  scale  less  deductions  for  de¬ 
fects)  •  In  the  event  the  lumber  tally  is  less  than  the  log  scale 
the  difference  is  called  underrun. 


determine  the  difference  between  the  volume  of  the  logs 
and  in  lumber  tally.  Gholfre-  overrun  is  the  amount  by  which  the 


Table  4  gives  the  figures  for  overrun  for  logs  and  trees 
and  the  percentage  of  defect.  The  average  gross  overrun  was  21.9  per 
cent,  which  means  that  on  the  average  for  each  1,000  feet  log  scale 
1,219  feet  of  lumber  and  timbers  were  obtained.  Overrun  percentages 
were  applied  in  converting  log  scale  costs  to  a  lumber  tally  basis 
as  follows:  Table  2  gives  the  average  cost  of  logging  as  $5.63  per 
M  board  feet  log  scale,  which  reduced  to  a  lumber  tally  basis 

( .  5 ».  ,9.3  x  100 
(121.9 

computations  were  made  for  all  items  of  logging  and  the  results  here¬ 
after  are  shown  on  a  lumber  tally  basis. 


(  becomes  $4.62  per  M  board  feet  lumber  tally.  Similar 


) 


The  percentage  of  defect  shown  in  Table  4  is  for  the  logs 
that  were  brought  to  the  mill.  The  total  defect,  however,  which  in¬ 
cludes  defective  material  left  in  the  woods,  amounts  to  15.4  per 
cent.  Defect  will  be  discussed  in  detail  later  in  the  report. 
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Tabl e  4 . — Gross  and  net  overran  and  the  percentage  defect  for  virgin 
longleaf  pine  logs  and  trees 


Logs 

T  r  e 

e  s 

Top 

diameter 

inside 

bark 

Overran 

Defect 

Diameter 

breast 

high 

Overran 

Defect 

« 

• 

Gross 

Net 

Gross 

Net 

Inches  ' 

Per  cent 

Per  cent 

Per  cent 

Inches 

Per  cent 

Per  cent 

Per  cent 

6 

320,0 

320.0 

0 

9 

165.0 

165.0 

0 

7 

213,0 

2  1  3  c  0 

0 

10 

112.0 

115,0 

1.4 

8 

124.0 

125.0 

0.4 

9 

81.0 

86.0 

2.7 

11 

87.0 

90  o  5 

1 08 

10 

60.0 

65.5 

3.3 

12 

71.0 

75.0 

2.3 

13 

59.0 

63,5 

2.8 

11 

48.5 

54,0 

3.6 

14 

50  c0 

55 ,0 

3.2 

12 

40.5 

46,0 

3.8 

15 

43,0 

48 ,5 

3.7 

13 

34  o0 

40  u 

4,3 

14 

28.5 

4o8 

16 

37,0 

43.0 

4.2 

15 

23.5 

30.0 

5.0 

17 

32.5 

38,5 

4.3 

18 

2900 

35  >0 

4.4 

16 

19.0 

25.5 

5.2 

19 

26,0 

32 ,0 

4.5 

17 

14.5 

21,0 

5.4 

20 

23,5 

29,5 

4.6 

18 

10.5 

17.0 

5.6 

19 

6.5 

13.0 

5.8 

21 

21,0 

27,0 

4.7 

20 

2.5 

9.0 

6.0 

22 

18.5 

24.5 

4.8 

23 

16.5 

22,5 

4.9 

21 

1.5 

5.5 

6.6 

24 

15.0 

21.5 

5.3 

22 

5.5 

2.0 

7.4 

25 

13.0 

20.0 

5.8 

23 

9.5 

-  1.5 

8.1 

24 

-  13.0 

-  5,0 

8.4 

26 

11.5 

18.5 

5.9 

25 

-  16.5 

-  8.5 

8.8 

27 

10.0 

17.5 

6.4 

28 

8,5 

16,0 

6.5 

26 

-  20.0 

-  12.0 

9.1 

'29 

7.0 

14.5 

6.6 

27 

-  24.0 

-  16.0 

9.6 

30 

5.5 

13.5 

7.0 

31 

4.0 

12.5 

7*6 

32 

2.5 

11.0 

7.7 

33 

1.0 

10.0 

8.2 

Weighted 

Weighted 

average 

21.9 

28.2 

4.9 

average 

21.9 

28.2 

4.9 
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TOTAL  PRODUCTION  COST  TOR  LONG-LEAF  PIKE 
LOGS  AND  TREES  OF  DIFFERENT  DIAMETERS 


Total  production  cost  includes  all  costs  except  stumpage, 
federal  taxes,  severance  tax,  and  interest.  The  milling  costs  were 
determined  directly  on  a  lumber  tally  basis  and  the  logging  costs  were 
converted  to  a  similar  unit  by  means  of  overrun  figures.  These  costs 
have  been  brought  together  in  Tables  5  and  6  to  show  the  total  produc¬ 
tion  cost  for  logs  and  trees  of  different  diameters.  Taking  all  items 
together  it  costs  1.7  times  more  per  M  to  produce  lumber  from  10-inch 
trees  than  from  24- inch  trees.  The  effect  of  the  high  overrun  for 
small  trees  in  reducing  the  difference  in  production  cost  between 
small  and  large  trees  is  illustrated  in  felling.  On  a  lumber  tally 
basis  the  felling  cost  for  10-inch  trees  is  only  2.3  times  greater 
than  for  24-inch  trees,  while  on  a  log  scale  basis  (Table  2)  the  ratio 
is  4.2  for  the  same  sizes. 

For  logs,  Table  6  shows  that  8 -inch  logs  are  1.7  times  more 
costly  to  handle  than  20-inch  logs. 

The  difference  in  production  costs  for  logs  and  trees  of 
different  diameters  is  emphasized  and  recorded  definitely  here  be¬ 
cause  it  has  an  imp or  tan  c  bearing  on  the  profits  or  losses  that  occur 
by  size  classes  in  handling  a  stand  of  timber.  The  point  is  sometimes 
raised  that  because  some  woods  work  is  done  on  a  flat  rate  per  M  that 
the  size  of  tree  makes  no  difference.  Where  a  flat  rate  is  paid  the 
small  trees  bear  a  smaller  felling  cost  per  M  and  the  larger  ones  a 
greater  cost  than  would  be  the  case  if  the  costs  are  prorated  on  the 
basis  of  the  actual  labor  involved  in  cutting  them.  Flat  rates,  too, 
are  based  on  timber  of  a  given  average  size.  If  saw  crews  are  put  to 
work  cutting  smaller  timber  at  the  same  flat  rate,  earnings  immediate¬ 
ly  drop  and  an  adjustment  in  the  rate  usually  takes  place.  'Further¬ 
more,  overhead  increases  as  the  log  cutter’ s  output  decreases,  so  that 
the  effect  of  tree  sires  must  be  given  consideration  even  though  a 
flat  rate  is  paid.  Those  who  wish  to  follow  the  flat  rate  policy  can 
adjust  the  production  costs  easily  from  the  data  given  in  this  report. 

With  production  costs  available  it  is  necessary  to  evaluate 
the  lumber  in  order  to  determine  the  profits  or  losses  for  trees  and 
logs  of  different  sizes. 


LUMBER  PRICES 


Table  7  gives  the  lumber  prices  which  were  used  in  the 
stoidy.  Table  8  gives  the  sales  value  based  on  Table  7  figures  of  a 
thousand  feet  of  green  lumber  after  allowing  for  the  loss  due  to 
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Itemized  costa  for  the  indicated  diameter  breast  high  in  inches 
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Tabl e  7 .  — Average  prices  of  1  Timber  per  thousand  board  measure 
for  virgin  longleaf  pine  lumber  f.o.b.  mill  1930 


Lumber  grade 

Thickness  : 

Widths  -  inches 

A 

-*■ 

6 

8 

10 

12 

Inches 

Prime 

ii 

it 

4/4 

5/4, 6/4  &  8/4 
10/4 

$62.00 

72.00 

78.00 

B  and  Better 

ii  ii  it 

4/4 

5/4, 6/4  &  8/4 

40.00 

50.00 

$40.00 

50.00 

$40.00 

50.00 

$46c00 

58.00 

$  60  0  00 

65.00 

85  per  cent  heart 

n  ti  ii  ii 

4/4 

5/4  and  6/4 

40.00 

49.00 

40.00 

49.00 

40.00 

49.00 

48.00 

52.00 

58.00 

62.00 

No .  1  Common 

n  ii  it 

4  /  4 

5/4  and  6/4 

32.00 

41.00 

32.00 

41.00 

32.00 

41.00 

40.00 

44.00 

50.00 

54.00 

No .  2  Common 

it  it  n 

4 /4 

5/4 

15.00 

24.00 

17.00 

24.00 

18.00 

24,00 

20.00 

26.00 

30.00 

28.00 

No .  3  Common 

All 

e 

10.00 

11.00 

12.00 

12.00 

14.00 

No.  1  Dimension 

8/4 

22.64 

21.22 

22.09 

29.16 

38.75 

No.  2  Dimension 

8/4 

20.13 

18.41 

19.07 

21.24 

23.68 

No.  3  Dimension 

8/4 

13.00 

12.00 

12.00 

13.00 

14.00 

Ceiling:  B  &  Better 

No.  1 

No.  2 

26.00 

24.00 

16.00 

Edge  grain:  B  &  Better 
No.  1 

80.00 

60.00 

No.  4  Common 

All 

6.00 
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Table  8 . — Average  prices  per  thousand  feet  board  measure  for  green 
virgin  longleaf  pine  lumber  f.o.b.  mill,  1930^- 


t 

• 

Lumber  grade  J 

f 

Thickness 

Widths  -  inc 

dies 

• 

« 

■ 

4 

6 

8  : 

10  : 

12 

Inches 

Pr  ime 

II 

II 

4/4 

5/4  to  6/4  and  8/4 
to  10/4 

$60.03 

64.22 

69.58 

B  and  Better 

ii  it  ii 

4/4 

5/4, 6/4, 8/4  and  10/4 

37.64 

44.60 

$37.64 

44.60 

$37 . 54 
44.60 

$43.29 

51.74 

$56.46 

57.96 

85  per  cent  heart 

M  II  II  II 

4/4 

5/4  and  6/4 

38.28 

46.89 

38.28 

46.89 

38  .28 
46.89 

45.94 

49.76 

55.51 

59.33 

Ho*  1  Common 

it  ii  ii 

4/4 

5/4  and  6/4 

29.66 

39.24 

29.66 

39.24 

29.66 

39.24 

37.08 

42.11 

46.35 

51.58 

Ho.  2  Common 
ti  ii  ti 

4/4 

5/4 

13.32 

22.22 

15.10 

15.98 

17.76 

24.08 

26.64 

25.93 

Ho.  3  Common 

All 

10,00 

11.00 

12.00 

12.00 

14.00 

Ho.  1  Dimension 

8/4 

21.37 

20.03 

20.85 

27.53 

36.58 

Ho.  2  Dimension 

8/4 

19.73 

18.23 

18.88 

21.24 

23.68 

Ho.  3  Dimension 

8/4 

13.00 

12 .00 

12.00 

13.00 

14.00 

Ceiling:  B 

Ho.  1 

Ho.  2 

26.00 

24.00 

16.00 

Edge  grain:  B 

Ho.  1 

80.00 

60,00 

Ho*.  4  Common 

All 

6.00 

Mould ing 

( 

51.25  pi 

• 

• 

3r  100 

•• 

Lineal 

feet 

iprices  after  allowing  for  drying  and  planing  mill  loss. 
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Tabl e  9 . — Average  prices  -per  thousand  feet  board  measure  for  virgin 
longleaf  timbers,  f.o.b.  mill,  1930 


Grade 

Length  -  in  feet 

of 

Cross- 

timber 

section 

10  to  20: 

22  to  24: 

25 

28 

30 

32 

Inches 

Square  edged 

2-1/4  x9) 
4x9  ) 

$30.50 

$32.50 

$33.50 

and 

6x6 

24.00 

26.00 

28.00 

sound 

2-1/4  xlO) 
3x10  ) 

35,00 

37.00 

38.00 

4x12 

48.00 

50.00 

51.00 

6x14 

53.00 

55.00 

56.00 

4x8) 

6x6) 

24.00 

26.00 

28.00 

$29.00 

$30.00 

6x8) 

i — 1 

• 

O 

6x9 

27.50 

29.50 

30,50 

31,50 

32.50 

3x12 

47  u  00 

49,00 

50,00 

52  o  00 

54.00 

Common 

10x10 

31 , 00 

33.00 

34.00 

35.00 

36.00 

12x12 

43.00 

45.00 

46.00 

47,00 

48.00 

12x13 

47  ,.50 

49.50 

50.50 

51,50 

52.00 

12x14 

52.00 

54.00 

55.00 

57.00 

59.00 

i — 1 

• 

O 

i 

»-H 

4x8) 

Common 

5x6) 

6x8) 

32.00 

34.00 

36.00 

37.00 

38.00 

$39.00 

8x8) 

85  per 

3x6 

33  *  00 

35.00 

37.00 

38.00 

40.00 

42.00 

cent 

8x10 

39.00 

41.00 

42.00 

43.00 

44.00 

45.00 

heart 

8x12) 

10x12 ) 

51.00 

53.00 

54.00 

55.00 

56.00 

58.00 

Rio 

Deals 

3x9) 

4x9) 

43.00 

43.00 

43.00 

Merchantable  Sawn  Timbers 

6"  x6n  to  10"xl0"  averag 

e  8x8"  - 

26'  to  27 

linear  average  $21.00 

25  cubic  feet  average 

27' to  28 

ii 

it 

37.00 

30  "  " 

tt 

28' to  30 

ii 

ii 

41.50 

35  "  " 

it 

29' to  31 

ii 

it 

44.50 

40  "  " 

H 

30'  to  32'  " 

ii 

48.50 

12"  x  12" 

26' to  27'  " 

ii 

45.50 

6"  x  12" 

25'  to  27'  " 

ti 

41.50 
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kiln  drying  and  r ©manufacture .  Table  9  gives  the  prices  for  the  timbers 
that  were  cut  during  the  study.  All  prices  represent,  an  average  for 
1930  at  the  mill. 


SHADES  A ED  VALUE  OF  LUMBER 


The  quality  of  the  lumber  and  timbers  that  trees  of  differ¬ 
ent  sizes,  form,  and  soundness  produce  varies  considerably  and  an  ac¬ 
curate  determination  of  the  value  of  a  tree  cam  be  obtained  only  by 
cutting  it  and  grading  the  products  which  it  yields.  Tables  10  and  11 
show  the  percentages  of  the  different  grades  of  lumber  and  timbers  and 
the  value  per  M  for  trees  and  logs  of  different  sizes.  These  grade 
percentages  are  based  on  a  green  lumber  tally  but  the  lumber  values 
have  been  adjusted  to  take  into  account  drying  and  planing  mill  losses. 
Eo  degrade  or  loss  was  considered  for  the  timbers. 


Longleaf  pine  is  an  excellent  species  for  timbers,  and  for 
this  reason  the  amount  of  B  and  Better  does  not  exercise  so  great  an 
influence  on  the  value  of  the  tree  as  it  does  in  shortleaf  and  lob¬ 
lolly  pine,  where  timbers  are  of  much  less  importance *  In  this  study 
an  average  of  37  per  cent  of  the  total  output  was  sawed  into  timbers. 
The  proportion  of  timbers  cut  by  diameter  classes  varied  from  7.7  per 
cent  for  the  33-inch  diameter  class  to  64*7  per  cent  for  the  11-inch 
class.  In  general  a  larger  proportion  of  the  small  and  medium-sized 
trees  were  sawed  into  timbers  than  of  the  larger  trees.,  'The  propor¬ 
tion  of  B  and  Better  lumber  increased  from  6  to  8  per  cent  for  small 
trees  to  26  to  33  per  cent  for  the  largest  trees.  The  value  of  the 
B  and  Better  lumber  increased  from  $38.32  for  10-inch  trees  to  $51.42 
for  30- inch  trees  largely  because  of  wider  widths  and  the  recovery  of 
some  edge  grain  flooring  stock.  Similarly,  the  timbers  sawed  from 
larger  trees  were  worth  more  per  M  than  that  from  small  trees  largely 
because  they  were  of  larger  cross-sectional  area  and  in  some  instances 
their  average  length  was  greater.  The  average  value  per  M  board  feet 
of  the  lumber  and  timbers  together  for  10-inch  trees  was  $23.60  as 
compared  with  $38.15  for  30-inch  trees.  The  spread  in  value  for 
these  two  diameters  is  less  than  would  have  been  the  case  had  both 
been  cut  into  lumber  because  the  timbers  cut  from  the  small  trees 
brought  a  price  slightly  better  than  for  Eo.  1  Common  lumber,  whereas 
they  would  have  cut  out  very  little  lumber  of  this  grade  had  they  been 
cut  into  boards. 


The  quality  and  price  trends  and  percentage  of  timber  by 
sizes  as  shown  for  longleaf  pine  trees  apply  generally  for  logs. 
The  lumber  and  timbers  from  10-inch  logs,  for  example,  were  worth 
only  $23.70  per  M,  whereas  that  from  24 -inch  logs  had  a  value  of 
$40.50.  The  porcertage  of  B  and  Better  lumber  increased  generally 
with  the  size  of  the  log. 
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Table  1 1  . — Percentage  of  the  total  mill  output  and  sales  value  per  thousand  board  feet,  lumber  tally,  of  the  various  grades  sawed  from  virgin  laagleaf  pine  logs 
of  different  diameters  In  a  typical  woods-run  cut  In  southern  Louisiana 
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PRODUCTION  COSTS  AND  LUMBER  COMPARED 


With  production  costs  (excluding  stumpage,  federal  taxes,  sev¬ 
erance  tax,  and  interest  on  invested  capital)  and  values  available  it 
is  possible  to  determine  the  realization  for  logs  a.nd  trees  of  differ¬ 
ent  diameters  and  for  different  cutting  limits.  Innaking  such  a  com¬ 
parison  it  has  been  assumed  that  permanent  improvement  costs  are  the 
same  per  M  for  small  trees  as  large  trees.  Table  12  gives  the  results 
for  trees  and  shows  that  at  this  operation  a  11-inch  tree  paid  its  way 
not  considering  stumpage,  etc.  The  11-inch  class  in  this  case  shows 
an  especially  high  va.lue  because  about  two-thirds  the  volume  was  cut 
into  timbers,  which  brought  a  price  nearly  equal  to  No.  1  Common  lum¬ 
ber,  whereas  if  cut  into  lumber  this  size  of  tree  would  yield  a  1  cl  rge 
percentage  of  No.  2  and  3  lumber  and  a  small  amount  of  No.  1  Common 
and  Better,  hois  same  situation  prevails  in  all  the  smaller  diameters, 
but  the  proportion  of  timbers  that  were  cut  was  somewhat  smaller  for 
other  sizes  of  trees.  If  a  stumpage  charge  of  $4.50  is  made  and  a 
$2.00  margin  for  profit  is  required  then  on  the  average  15 -Inch  trees 
would  be  the  smallest  that  could  be  cut. 


On  the  average  the  spread  between  production  cost  and 


ber  and  timber  value 
stand,  but  it  ranged 
tive  margin  of  $24.71 


c*  Cl  ~)  £4  Q 
cl  13  v  _l  *  .O  O 

from  a  loss 
for  30-inc 


per  M  board  feet  for  the  entire 
of  $4.49  for  9-inch  trees  to  a 
h  trees. 


lum- 

posi- 


Table  13  gives  costs  and  returns  for  logs  of  different 
sizes  and  shows  that  on  the  average  9-inch  logs  just  pay  their  way 
if  no  charge  is  made  for  stumpage,  interest,  federal  taxes,  and 
severance  tax.  If  $4.50  stumpage  and  $2.00  per  M  for  profit 
are  necessary,  then  on  the  average  the  minimum  size  of  log  that 
could  be  handled  would  be  about  11  or  12  inches.  Marginal  logs, 
however,  need  not  be  charged  with  all  expenses,  for  certain  improve¬ 
ments,  such  as  railroads,  camps,  and  the  like,  had  to  be  installed 
in  order  to  take  out  the  better  logs,  and  lumber  companies  often 
compute  their  costs  accordingly.  Marginal  logs  once  they  are  on 
the  ground  are.  of  no  value  unless  utilized,  whereas  small  logs  in 
thrifty  standing  trees  are  valuable  as  growing  stock  and  yield  the  best 
return  if  left  to  grow.  For  the  small,  top  log  or  for  the  defective 
log,  however,  it  is  often  possible  to  at  least  get  some  return  and 
perhaps  obtain  a  small  margin  if  costs  are  computed,  so  that  such 
logs  need  not  bear  felling,  railroad,  camp,  and  in  some  cases  mill 
depreciation  charges.  This  is  a  mooted  question  but  from  a 
utilization  as  well  as  operating  standpoint  the  above  approach 
has  merit. 


The  production  costs  were  fairly  low  at  the  operation 
studied  which  made  it  possible  to  use  smaller  trees  and  logs  than 
would  be  possible  at  operations  where  higher  costs  obtain.  This 
point  should  be  kept  in  mind  in  considering  the  minimum  cutting 
limits  determined  here. 
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Table  12. — Difference  between  production  cost  and  value  of  lumber 
for  virgin  longleaf  pine  trees  of  different  diameters 


Diameter 

breast 

high 

Total  lumber 
production  cost 

:  Difference 

Value  of  : - 

lumber  :  Loss  :  Gain 

Per  M  feet  lumber  tally 

Inches 

9 

$27.39 

$22.90  :  $  4,49 

10 

25 .97 

23.60  :  2 .37 

11 

23.84 

24.30 

$  .46 

12 

22  o  60 

25.05  : 

2„45 

13 

21.92 

25.75  : 

3.83 

14 

21.22 

26.45  : 

5.23 

15 

20*54 

27.20  : 

6.66 

16 

19.83 

27.95  : 

8.12 

17 

19 .00 

28.65  : 

9.65 

18 

18.25 

29.40  : 

11.15 

19 

17.35 

30.10  : 

12.75 

20 

15.50 

30.85  : 

14.25 

21 

15.94 

31.55  : 

15.61 

22 

15.53 

32.30  : 

16.77 

23 

15.23 

33.00  : 

17.77 

24 

14.90 

33.75  : 

18.85 

25 

14.71 

34.50  : 

19.79 

26 

14.50 

35.20  : 

20.70 

27 

14.21 

35.95  : 

21.74 

28 

13.96 

36.70  : 

22 . 74 

29 

13.69 

37.45  : 

23.76 

30 

13.44 

38.15  : 

24.71 

31 

13.08 

38.90  : 

25.82 

32 

12,86 

39.45  : 

26.59 

33 

12.76 

39.80  : 

27.04 

Weighted 

average 

16.52 

31.80  : 

15.28 

—Excluding  federal  taxes,  severance  tax,  stumpage,  and  interest. 
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Table  13 . - -Difference  between  production  cost  and  value  of  lumber 
for  virgin  1 ongleaf  pine  logs  of  different  diameters 


Top 

diameter 

inside 

bark 

To  tail  lumber 
production  cost 

Value  of 
lumber 

Difference 

Loss  :  G-ain 

Per  M  feet  lumber  tally 

Inches 

6 

$33,13 

$21.95 

$11,18 

7 

26 ,  99 

22,30 

4  c  69 

8 

24,58 

22.70 

1.98 

9 

22  o  74 

23.10 

$  .36 

10 

20.83 

23, 70 

2.87 

11 

19,38 

24.55 

5.17 

12 

18  c  13 

25.75 

7.52 

13 

17„25 

27.25 

10.00 

14 

16,47 

28.90 

12  *>43 

15 

15,82 

30  c  65 

14,83 

16 

15c29 

32  o  55 

17.26 

17 

14.79 

34.45 

19.66 

18 

14.56 

36.40 

2-1,84 

19 

14,44 

38.15 

23.71 

20 

14.49 

38.95 

24.46 

21 

14.78 

39.55 

24.77 

22 

14.81 

39.95 

25.14 

23 

14,99 

40.30 

25.31 

24 

15,43 

40.50 

25.07 

25 

15.82 

40.60 

24.78 

26 

16.14 

40.70 

24,56 

27 

15.49 

40.80 

24.31 

Weighted 

avera,ge 

16.52 

31.80 

15.28 

1 

“Excluding  federal  taxes,  severance  tax,  s tumpage ,  and  interest. 
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To  gain  a  further  idea  of  the  comparative  returns  to  be  had 
from  logs  of  different  kinds  the  logs  in  this  study  were  separated  by 
diameter  classes  into  three  quality  groups  on  the  basis  of  the  follow¬ 
ing  log  grades: 

No.  1  -  Surface  clear  logs  from  14  inches  to  15  inches  and  logs 
16  inches  and  over  (diameter  measured  inside  the  bark)  which  contain 
not  to  exceed  three  2  to  4-inch  knots.  Reasonably  straight  grained. 
Length  10  feet  and  over.  Should  yield  at  least  30  per  cent  B  and 
Better. 

Bo.  2  -  Surface  clear  logs  5  inches  to  10  inches  (diameter  meas¬ 
ured  inside  the  bark)  and  other  larger  logs  containing  numerous  small 
knots  oi  more  knots  than  allowed  in  grade  ITo.  1.  Length  8  feet  and 
over.  Should  yield  at  least  30  per  cent  No*  1  Common  and  Better. 

Bo.  3  -  Coarse,  knotty  crooked  logs  which  do  not  fall  in  either 
of  the  other  two  grades.  ITo  limitations  on  size  or  quality  of  lumber 
produced. 

Table  14  gives  the  grades  and  value  for  logs  of  different 
diameters  and  grades,  as  found  in  this  study.  This  table  may  be  of 
use  in  buying  logs  and  in  determining  the  relative  returns  from  logs 
of  the  same  size  but  of  different  quality.  On  the  average  Bo.  1 
logs  were  worth  $8.14  more  per  M  board  feet  than  the  Bo.  2  logs  and 
the  Bo.  2  logs  were  worth  $6o38  more  than  the  Bo.  3  logs.  Although 
there  is  some  overlapping  of  quality  and  value  in  logs  of  the  same 
diameters  but  from  different  grades,  nevertheless  the  separation  as 
indicated  by  value  is  fairly  distinct. 

Table  15  gives  production  costs  for  each  log  grade  by 
diameter  classes  and  makes  possible  a  comparison  with  the  lumber 
values  given  in  Table  14  for  the  purpose  of  determining  the  returns 
for  logs  of  different  sizes  and  grades.  On  the  average  the  Bo.  1 
logs  show  a  gross  return  of  $21.77  per  M  lumber  tally,  the  Bo.  2 
logs  $11.16,  and  the  Bo.  3  logs  $2.06.  These  figures  indicate  that 
Bo.  2  logs  must  be  9  inches  to  pay  their  way  and  Bo.  3  logs  10 
inches,  not  including  stumpage,  etc. 

RETURNS  FROM  DIFFERENT  CUTTING-  LIMITS 

The  economic  side  of  selective  logging  is  illustrated  best 
by  computing  the  returns  for  different  minimum  diameter  cutting  lim¬ 
its.  A  rigid  diameter  limit  would  not  be  good  practice  where  a  re¬ 
turn  cut  was  planned,  for  under  such  conditions  care  must  be  exer¬ 
cised  to  see  that  the  trees  left  are  properly  distributed  and  thrifty 
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enough  to  make  satisfactory  growth.  In  the  absence  of  actual  volume 
distribution  figure s  for  a  selectively  logged  area,  minimum  diameter 
cutting  limits  were  used  and  the  results  are  shown  in  Table  15.  Ta¬ 
ble  16  also  shows  the  method  of  computing  the  results.  A  thorough 
understanding  of  how  the  different  cost  items  are  affected  if  a  part 
of  the  timber  is  left  uncut  is  desirable  in  any  discussion  of  se¬ 
lective  logging  and  is  well  illustrated  in  this  table.  Reference  to 
the  table  indicates  that  the  production  cost  decreases  until  a  di- 
inch  diameter  cutting  limit  is  reached,  then  the  rapid  increase  in 
permanent  improvement  costs  more  than  offsets  the  decreased  cost  of 
handling  larger  timber  and  an  increase  in  total  costs  occurs. 


The  highest  return  per  M  board  feet  would  occur  if  only 
trees  23  inches  and  larger  were  cut.  The  highest  gross  return  per 
acre  occurs  when  all  trees  11  inches  and  larger  are  cuts  However, 
by  leaving  all  trees  below  15  inches  the  gross  return  per  acre  would 
be  reduced  only  $3*75  and  nearly  a  thousand  board  feet  of  young  timber 
would  be  left  on  the  ground  for  future  growth  and  seed  production. 


w 


a  animal  or 


This  would  not  be  practicable  with  power  skidding 0 
tractor  logging,  however,  it  is  entirely  practicable  to  leave  a  part 
of  the  stand  to  provide  a  return  cut  as  has  already  been  demonstrated 
by  several  companies  in  the  South. 


APPLICATION  01  RESULTS  TO  THE  HANDLING 


- 


LONGLEAF  PINE  STAMPS 


From  a  profit  standpoint  based  on  only  one  cut  and  with  no 
interest  in  the  land  an  operator  can  use  the  figures  given  in  this 
report  to  determine  the  minimum  diameter  cutting  limit  he  should  use 
to  obtain  the  highest  return  per  acre.  Under  such  a  plan  the  condi¬ 
tion  of  the  stand  influences  only  one  thing,  namely,  the  returns,  and 
the  working  out  of  a  logging  program  is  simple. 


On  the  other  hand,  when  an  owner  wishes  to  remove  the  stand 
in  two  cuts  or  handle  the  land  so  that  it  will  produce  a  continuous 
supply  of  sawlogs  the  development  of  a  cutting  plan  becomes  more  com¬ 
plex.  In  the  first  place,  present  virgin  longleaf  stands  as  a  rule 
do  not  contain  a  normal  distribution  of  age  a.nd  size  classes,  and  at 
the  outset  cropping  plans  must  cope  with  understocked  areas.  Small 
trees  are  lacking  as  are  sapling  and  seedling  reproduction.  In  the 
stand  studied,  for  example,  there  were  only  an  average  of  9  trees 
per  acre  between  9  and  14  inches  in  diameter  but  most  of  them  were 
not  distributed  over  the  area  but  grouped  in  several  small  patches 
as  previously  mentioned. 


.is  situation  is  characteristic  of  vir¬ 


gin  longleaf  stands  and  it  is  bound  to  take  a  long  time  to  develop 
a  fully  stocked  wekk -distributed  stand  on  such  areas.  Any  method  of 
partial  cutting  must  therefore  dec.l  with  partially  stocked  stands, 
particularly  so  far  as  young  growth  is  concerned,  where  seed  is 
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available  and  fire  and  hogs  are  kept  out  longleaf  pine  corse  s  up  in 
dense  stands,  even  though  it  is  less  tolerant  of  shade  than  other 
southern  pines.  Probably  the  most  practicable  cutting  policy  to  be 
followed  in  cases  where  the  company  wishes  to  obtain  a  return  cut 
would  be  to  take  off  the  present  stand  in  two  cuts.  For  example,  if 
about  four-fifths  of  the  present  volume  were  removed,  which  corres¬ 
ponds  roughly  to  an  18-inch  diameter  cutting  limit,  approximately 
2,300  board  feet  of  small  trees  9  inches  in  diameter  and  larger 
would  be  left  to  provide  the  next  cut  and  seed  the  land.  But  for 
the  third  cut  it  is  extremely  important  to  seed  the  land  as  soon  as 
possible.  Such  a  cutting  practice  would  leave  sufficient  seed  trees 
to  do  this.  Of  course  the  infrequency  of  heavy  seed  years  has  a 
bearing  on  the  success  of  such  a  plan,  but  since  some  seed  is  borne 
every  year  the  chances  of  getting  a  satisfactory  seed  crop  should 
not  be  so  hazardous  as  to  preclude  the  possibility  of  getting  a  crop 
of  young  trees  started. 


Hie  gross  returns  per  acre  for  the  first  cut  would  equal 
about  91  per  cent  of  the  total  possible  return  under  clear  cutting 
all  trees  9  inches  and  larger.  In  20  to  30  years  the  2,300  board 
feet  of  small  and  IIlcJ  Cl  Ill  1>:  *  S  J  ^  c*  d  trees  that  were  left  should  increase 
in  size  so  that  between  4.000  and  5,000  board  feet  could  be  cut. 

This  cut  is  sufficient  to  make  logging  practicable.  If  seeding  has 
been  successful  the  area  should  be  well  stocked  with  small  trees, 
and  plans  for  handling  the  area  can  be  worked  out  in  accordance  with 
the  conditions  that  prevail  at  the  time.  In  this  way  the  funda¬ 
mental  principle  that  large  trees  are  cheaper  to  handle  and  worth 
more  per  M  than  small  ones  is  taken  into  account  in  cutting  plans 
and  provision  also  made  for  reseeding  the  land. 


R972 


-13 


V 

> 


SUPPLEMENTARY  INFORMA’ 


’ION 


Defect 


Virgin  timber  in  the  South  is  ordinarily  characterized  by 
more  or  less  decay  and  fire  damage.  Longleaf  pine  was  found  to  be  no 
exception,  yet  the  volume  of  the  standing  timber  actually  consumed  by 
fire  was  surprisingly  small  whereas  the  loss  from  decay  was  larges 
Following  is  a  tabulation  showing  the  loss  for  which  a  deduction  in 
scaling  was  made  for  the  lo-s  that  were  taken  to  the  mill: 


Class  of  Defect 


Per  Cent 


Crook 

Rot,  punk ,  un  s  ound  red  he  ar  t 
Fire 

Surface  defect  -  cat  face,  etc. 
Breakage  in  felling 

Total 


0.22 

4,49 

.13 

.01 

.05 

4®  90 


The  figures  show  that  for  all  the  logs  that  were  taken  to 
the  mill  the  gross  scale  volume  was  reduced  4.9  per  cent  to  cover 
losses  involume  due  to  the  causes  listed.  About  91.6  per  cent  of  the 
deduction  was  due  to  decay,  4  5  per  cent  to  crook,  2#7  per  cent  to 
fire,  and  1.2  per  cent  to  surface  defects  and  breakage. 


In  addition  to  the  defective  material  taken  to  the  mill 
there  were  a  number  of  logs  and  two  full  trees  left  in  the  woods  be¬ 
cause  they  were  too  defective  to  handle,  which  means  that  at  least 
two-thirds  of  their  volume  was  worthless.  If  the  total  volume  of 
these  logs  and  trees  is  added  to  the  defect  found  in  the  logs  that 
were  sawed  at  the  mill  the  total  defect  in  the  stand  becomes  15.4 
per  cent.  Of  this  total  amount  approximately  97  per  cent  is  charge¬ 
able  to  wood -destroying  fungi®  In  addition,  there  were  several  par¬ 
tially  decayed  trees  that  had  been  blown  down  for  several  years, 
which  indicates  that  the  percentage  of  defect  in  the  trees,  as  de¬ 
termined  by  the  study,  does  not  represent  the  cumulative  total  for 
the  stand  but  more  nearly  a  mean  average  for  the  standing  timber  at 
a  given  age. 


Rot  occurred  &  the  butts  of  the  trees  and  also  high  up 
in  the  bole.  Its  entrance  could  not  be  attributed  readily  to  fire 
damage  except  in  some  of  the  decayed  butts.  Broken  limbs  seem  to 
admit  the  fungi  working  in  the  upper  parts  of  the  tree*  A  few  of 
the  trees  had  been  "boxed”  a  number  of  years  ago  to  determine  their 
suitability  for  rail  and  shake  stock.  In  some  instances  decay  had 
evidently  started  and  spread  from  these  "box"  injuries. 


R972 


-14- 


The  second-growth  trees  in  this  virgin  longleaf  pine  stand 
were  comparatively  free  from  defect  of  any  kind.  On  the  average  a 
deduction  of  0.4  per  cent  for  crook  and  0.1  per  cent  for  rot  were 
made;  there  was  no  appreciable  loss  due  to  fire,  surface  defect,  or 
breakage. 


Fire  Damage 


Table  17  shows  the  evidence  of  fire  that  was  found  in  the 
stand  here  reported  and  in  four  other  stands  of  southern  pine.  The 
virgin  shortleaf  in  the  mountains,  where  debris  collects  on  the  up¬ 
hill  side  of  the  trees  and  where  perhaps  the  intensity  of  ':'he  fire  is 
increased  because  of  the  topography,  shows  evidence  of  the  highest 
damage.  Nearly  one-third  of  all  the  trees  in  the  mountain  stand  were 
fire-scarred  and  more  than  one-half  of  those  so  damaged  contained  rot 
extending  from  the  stump  into  the  first  logo  Virgin-growth  longleaf 
pine  was  next  in  point  of  fire  damage.  Approximately  .n e-eighth  of 
the  trees  were  fire-scarred  and  of  these  nearly  one-half  showed  rot 
extending  from  the  stump  to  the  first  log.  Virgin  shortleaf  on  flat 
land  followed  longleaf  and  showed  9.24  per  cent  of  the  trees  fire- 
scarred  and  nearly  a  half  of  them  with  rot  in  stump  and  first  log. 

As  might  be  expected  fire  damage  in  the  second-growth  stands  ms  much 
less  than  in  the  virgin  stands  and  showed  that  only  from  1-1/4  per 
cent  to  2-2/3  per  cent  of  the  trees  were  fire  scarred.  Of  the  trees 
showing  fire  scars,  however,  about  one-third  also  showed  rot  extend¬ 
ing  from  stump  into  first  log. 


Growth  Rate  of  Longleaf  Pine 


As  previously  stated,  there  were  several  patches  of  young 
timber  on  the  study  area  so  that  in  considering  growth  and  age  it  was 
necessary  to  separate  the  stand  into  old  and  young  timber.  Table  18 
shows  the  average  age  of  the  trees  in  the  stand  by  diameter  classes 
for  these  two  types  of  timber,  also  the  average  number  of  years  that 
were  required  by  the  trees  of  different  sizes  to  grow  an  inch  in  di¬ 
ameter  at  stump  height.  For  the  virgin  timber,  which  was  nearly  two 
centuries  old,  the  data  show  that  on  the  average  9.4  years  were  re¬ 
quired  for  the  trees  to  grow an  inch  in  diameter  at  the  stump  as  com¬ 
pared  to  5.0  years  for  the  second-growth  timber  of  approximately 
three -fourths  century  old. 
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Table  17. — Tire  damage  in  southern  pine 


Kind 

Topog- 

:  Per  cent  of  trees  with 

Per  :  fire  scars 

cent : - 

of  :  :  Covering  : Covering: 

trees:  :  less  than: over  l/3: 

free  :  :  l/3  per-  :  perim-  : 

Per  cent  of 
fire  scarred 
trees  in 
which  the 
rot  extended 

of 

raphy 

of  : Grown:  irneter  :  eter  of:  To- 

from  stump 

timber 

fire  :over  :of  tree  or: tree  at  :  tal 

into  first 

scars:  :  less  at  :  stamp  : 

:  :  stump  :  height  : 

:  :  height  :  : 

log 

Second-growth 
oldfield  lob¬ 
lolly  pine 

Plat 

land 

97.34 

0.53 

1.81 

0.32 

o  n  n 

d  •  OO 

28.0 

Second-growth 
forest  grown 
shortleaf  and 
loblolly  pine 

Flat 

land 

98.73 

0.09 

0.64 

0.54 

1.27 

35.7 

Virgin-growth 
flat  land 
shortleaf  pine 

Flat 

land 

90.76 

0.36 

6.57 

2.31 

9.24 

47.3 

Virgin-growth 
shortleaf  pine 
with  miscellan¬ 
eous  hardwoods 

Moun¬ 

tain¬ 

ous 

68,98 

6.53 

14.97 

9.52 

31.02 

53.1 

Virgin-growth 
longleaf  pine 

Flat 

1  and 

86.65 

— 

8.04 

5.31 

13.35 

45.9 
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Table  IS. — Longleaf  nine  -  average  age  and  years  required  to  grow 
an  inch  in  diameter  for  trees  of  various  sizes 


Diameter 

"breast 

high 

Virgin-growth  timber 

Se cond -growth  t fiber 

■ 

Average 

age 

Time  required  to  grow 
one  inch  in  diameter 
at  stump  height 

Average 

age 

Time  required  to  grow 
one  inch  in  diameter 
at  s  tump  he i gh t 

Inches 

Years 

Years 

Years 

Years 

9 

_  _  — 

_ _ _ 

68 

7.0 

10 

— 

— 

70 

5.4 

11 

158 

13.9 

71 

5.9 

12 

162 

13.0 

72 

5.5 

13 

164 

12.2 

74 

5.2 

14 

168 

11.5 

76 

5.0 

15 

171 

11.0 

78 

4,8 

IS 

176 

10o6 

80 

4.6 

17 

181 

10  <3 

83 

4.5 

18 

186 

10.0 

87 

4.5 

19 

191 

9.7 

92 

4.5 

20 

196 

9.5 

97 

4.6 

21 

201 

9.3 

22 

206 

9.1 

23 

211 

00 

. 

co 

24 

217 

8.8 

25 

222 

8.6 

26 

227 

8.5 

27 

234 

8.4 

28 

240 

8.3 

29 

246 

8.2 

30 

252 

8.2 

31 

258 

8.1 

32 

265 

8.0 

Average 

198 

9.4 

76 

• 

5.0 
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Height  and  Volume  of  Lonulecf  Fine 


Table  19  gives  the  average  total  height  and  volume  actually 
sawed  out  in  lumber  and  timbers  from  longleaf  pine  trees  of  different 
sizes.  Volumes  ranged  from  35  board  feet  for  trees  9  inches  in  diam¬ 
eter  breast  high  to  1,012  feet  for  32-inch  trees.  Top  utilization  is 
also  shown  and  varies  from  an  average  of  7  inches  for  9-inch  trees  to 
20.7  inches  for  32-inch  trees.  The  extreme  upper  portion  of  the  boles 
of  the  virgin  timber  are  covered  with  large  limbs  and  are  not  ordi¬ 
narily  taken  to  the  mill  for  lumber*  The  length  used  increases  up  to 
26  inches  in  diameter  and  then  the  length  declines  slightly-.  In 
younger  timber  the  limbs  are  smaller  and  it  is  more  practicable  to  go 
into  the  tops  to  a  lower  diameter  limit* 


VALUE  OF  LOxJOLFAF  PI  HE  LOOS  3T  POSITIONS 


In  general,  position  1  logs,  that  is  butt  logs,  are  the  most 
valuable  even  though  manufacturing  costs  are  somewhat  greater  than  for 
position  2,  or  second,  logs  of  comparable  diameters.  A  knowledge  of 
the  value  of  logs  from  different  positions  in  the  tree  is  of  use  in 
buying  logs  find  in  establishing  top  cutting  limits.  Tables  20,  21,  and 
22  give  figures  for  costs,  returns,  and  grade  percentages  for  logs  from 
various  positions.  Position  1  logs  yielded  a  gross  return  21  per  cent 
greater  than  position  2  logs,  position  3  logs  were  worth  only  about 
one -third  as  much  as  position  2  logs,  and  the  fourth  and  fifth  cuts 
in  the  tree  on  the  average  just  about  paid  their  way  not  including 
stumpage,  etc.  Quality  as  indicated  by  B  and  Better  shows  on  the  aver¬ 
age  31d  per  cent  of  this  grade  for  position  1,  15.5  per  cent  for  posi¬ 
tion  2,  2.8  per  cent  for  position  3,  and  1.2  per  cent  for  positions  4 
and  5.  The  value  of  the  lumber  on  the  average  varied  from  $35.47  per 
M  board  feet  for  all  position  1  logs  to  $20*58  for  position  4  and  5 
logs. 


Methods  of  Saw 1 ng 


Methods  of  sawing  have  an  effect  on  the  grades  of  lumber 
obtained  and  upon  overrun.  Figure  1  illustrates  the  methods  of  saw¬ 
ing  that  were  used  and  the  proportion  of  the  logs  that  were  sawed  by 
each  method.  Method  1,  in  which  the  logs  are  sawed  through  and 
through,  does  not  separate  common  and  clear  lumber  very  well  and 
should  not  be  used  where  quality  is  a  factor.  The  figure,  however, 
shows  that  only  the  smallest  low  quality  logs  were  sawed  by  this 
method.  It  is  a  fast  method  and  saves  time  in  turning  at  the 
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Table  19.  — Longleaf  pine  -  average  height  and  vol uine 


Diameter 

• 

• 

Volume 

"breast 

Total  : 

Length 

Diameter  of 

Doyle  gross 

Volume 

high 

height: 

used 

top  log 

log  scale 

lumber  tally 

Inches 

Feet 

Feet 

Inches 

Board  feet 

Board  feet 

9 

56 

27 « 5 

7.0 

13 

35 

10 

60 

31.0 

7.2 

24 

50 

11 

64 

34.5 

7.5 

40 

75 

12 

68 

38  .0 

7.9 

55 

95 

13 

72 

41.0 

8.2 

79 

125 

14 

76 

44.0 

8.7 

103 

155 

15 

80 

47.0 

9.1 

133 

190 

16 

83 

49.5 

9.5 

172 

235 

17 

86 

52  c0 

10.0 

211 

280 

18 

88 

54.0 

10.6 

256 

330 

19 

90 

55.0 

11.2 

305 

385 

20 

92 

56.5 

11.8 

355 

440 

21 

94 

57.0 

12.5 

409 

495 

22 

95 

57  .5 

13.2 

468 

555 

•  23 

96 

57.5 

13.9 

524 

610 

24 

97 

57.0 

14.6 

578 

665 

25 

98 

56.5 

15.3 

628 

710 

26 

99 

55.0 

16.1 

679 

757 

27 

100 

55.5 

15.8 

729 

802 

28 

101 

54.5 

17.6 

779 

845 

29 

102 

54.0 

18.4 

830 

888 

30 

102 

53.0 

19.2 

882 

930 

31 

103 

52.5 

19.9 

933 

970 

32 

103 

51.5 

20.7 

987 

1,012 

33 

104 

50.5 

21.4 

1,042 

1,052 
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Table 20 . — Percentage  o f  the  total  alll  output  and  sales  value  per  thousand  board  feet,  lumber  tally,  of  the  various  grades  sawed  from  virgin  longleaf  pine  logs 
of  different  diameters  and  positions  In  a  typical  woods-run  out  In  southern  Louisiana 
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Table  2 1  . — Peroentage  of  the  total  mill  output  and  sales  value  per  thousand  board  feet,  lumber  tally,  of  the  various  grades  sawed  from  virgin  longleaf  pine  logs 
of  different  diameters  and  positions  In  a  typical  woode-run  out  In  southern  Louisiana 
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Table  22. — Difference  between  production  cost  and  value  of  lumber  for  virgin 
longleaf  pine  logs  of  different  diameters  by  positions 


i 

i 

.  1  d 

1 

1 

1 

i 

i 

i 

o  o  mm 

O 

CO 

1  HI  1  H 

1 

! 

ovmmcM 

O 

rH 

©  I  a? 

1 

1 

•  •  •  • 

• 

• 

O  1  C3 

I 

| 

o  cm  m3 

m 

o 

LfM 

<1>  1 

1 

1 

d  i 

©  i 

1 

1 

d  i 

1  © 

1 

1 

iniTMTiin 

o 

o5  i 

<H  1  © 

1 

1 

h  o  ir\o-\ 

ISO 

•H  1  O 

1 

1 

•  •  •  • 

• 

1 

Q  1  H 

1 

1 

1 

1 

1 

K\ONLf\C\J 

rH 

o 

GO  | 
ri  i 

1 

1 

1 

O  1 

P 

1 

1 

mmo  O 

mo  mo  o 

o 

CO 

T~i  | 

©  © 

1 

1 

CSV  CM  vo  ov 

CM  VO  OMAN 

rH 

m 

P  1 

d  <n  d 

1 

1 

• 

• 

♦H  | 

HOB 

1 

1 

ISO  OvOVOv 

o  O  O  H  H 

CM 

o 

OQ  | 

ai  3 

1 

1 

rH  rH  rH  rH 

CM  CM  CM  CM  CM 

CM 

CM 

O  1 

►>  rH 

1 

1 

rH  P  O 

1 

1 

o  o  mm 

mo  mmm 
o  n-vo  o%3- 

O 

aj  ©  d  d  p 

1 

1 

H  NViH  co 

rH 

p  d  o 

ra 

1 

1 

•  •  •  • 

•  «  •  *  • 

• 

• 

o  g  o  h 

o 

1 

1 

CVI  CO  LCVCM 

H  CT\160  f — N- 

N- 

o 

E-«  3  P  P 

o 

1 

1 

mcM  cm  cm 

CM  H  H  H  H 

rH 

CM 

rH  P< 

1 

1 

.  1 

1 

1 

LOv 

mo  mo  o 

o  o  o  p  o 
CM  n-h-3-  n- 

m 

rH 

i  hi  i  a 

1 

1 

CO 

movcM  vo  m 

W 

m 

©  1  H 

1 

1 

• 

• 

• 

o  i  a 

1 

1 

rH 

m-3-VO  N-150 

ovovo  o  o 

o 

m 

d  i  o 
©  i 

1 

1 

1 

1 

=«©= 

rH  rH  rH 

1 — 1 

©  i 

1 

1 

mo  in 

<H  1  © 

1 

1 

mN-mo 

K\l 

<H  1  © 

1 

1 

•  •  •  • 

•H  1  O 

1 

1 

o  incvj  o 

d  1 

O  1  H 

! 

>. 

1 

rH 

O  1 

i 

1 

rH 

d 

1 

pi  i 

p 

1 

1 

ino  in  mo 

o  mmo  o 
mso3-  cm  n- 

mo  mmm 

o 

rH 

•H  1 

©  © 

1 

p 

1 

cvi  r— ov,h  m 

o  nv3-  mvo 

N- 

m 

CO  I 

d  <h  d 

1 

1 

•  •  •  •  • 

•  •  •  •  • 

•  •  •  •  • 

• 

• 

O  1 

HOB 

1 

p 

1 

rH  rH  rH  OJ  CVJ 

CM  CM 

mmmmm 

m 

m 

CU  1 

oj  3 

1 

© 

1 

CM  CM  CM  CM  CM 

CM  CM  CM  CM  CM 

CM  CM  CM  CM  CM 

CM 

CM 

k*  rH 

1 

d 

1 

1 

H  P  o 

1 

1 

1 — 1 

1 

1 

o  o  o  mm 
vo-3-  m,H3- 

mmo  o  o 

mo  mmm 

m 

o 

a}  ©  d  d  p 

1 

1 

H  OVCMVO  CM 

so  vo  mn  ov 

CO 

CM 

•pp'd  o 

GQ 

1 

P 

1 

rH  r — 3"  CM  o 

• 

• 

O  s  o  H 

o 

1 

© 

1 

CNN- N-VO  VO 

mmmird- 

CO 

E-«  3  P  P 

o 

1 

© 

1 

mCM  CM  CM  CVI 

rH  rH  rH  rH  rH 

rH  rH  rH  H  rH 

rH 

rH 

H  CM 

1 

<H 

1 

.  1 

1 

d 

1 

o  o 

mo  mmm 
3-  ovo  mvo 

o  mp  mo 
rH  irvJ  CO  o 

mo  m 

co 

ihi  i  d 

1 

d 

1 

CM  OV 

ooco 

OV 

©  1  H 

1 

aS 

1 

•  • 

•  •  •  •  • 

*  •  •  •  • 

•  •  • 

• 

o  I  a} 

1 

00 

1 

h  m 

VO  OVr-l-d-  r — 

O  rH  CM  CM  m 

mmcM 

m 

d  i  ci> 

1 

d 

1 

rH  rH  rH 

CM  CM  CM  CM  CM 

CM  CM  CM 

rH 

©  i 

1 

o 

1 

©  i 

<H  1  © 

1 

1 

p 

1. 

1 

in  mm 
uS3-  m 

cm  i 

H  I  © 

1 

p 

1 

•  •  • 

H  1  o 

1 

© 

1 

CO -4-  H 

d  i 

Q  1  H 

1 

a. 

1 

O  1 

1 

1 

1 

p  i 

P 

1 

1 

mmmmo 

o  o  mmo 

o  mo  o  o 

o  mm 

CM 

•rH  | 

©  © 

1 

1 

cm  ovn-vo  vo 

VO  N-rH  O  CM 

O  O  N-rH  m 

mvo  r — 

in 

GO  1 

S'hP 

1 

1 

H  H  cm  r<vt 

• 

O  1 

HOB 

1 

1 

mvo  iso  o  cm 

m  mvo  vo 

VOVOVO 

rH 

cm  i 

a)  3 

1 

1 

CM  CM  CM  CM  CM 

cm  cm  cm  mm 

mmmmm 

mmm 

m 

>  H 

1 

1 

1 

rH  P  O 

1 

1 

1 

1 

o  p  o  mo 
iso-3-  n\3-  n- 

mo  o  o  m 

o  o  o  mo 

mmo 

ed  ©  d  d  p 

1 

1 

i-h  N-mmm 

ovmmcM  m 

3- vo  OV 

m 

p  d  d  o 

m 

1 

1 

OWQ3-  CM  o 

avN-vo  ird 

• 

o  B  o  H 

o 

1 

1 

mmmmm 

mmm 

m 

H  3  fH  P 

o 

1 

1 

CM  CM  CM  CM  CM 

rH  rH  rH  rH  rH 

rH  rH  rH  rH  rH 

rH  rH  rH 

rH 

iH  P< 

1 

1 

,  i 

1 

1 

o  o 

o  o  o  mm 

o  mo  mm 
m3-  iso  covo 

O  minH  CM 

avm 

N- 

1 

hI  i  a 

1 

1 

NVCM 

160  CM  VO  OVO 

iH  CM  CM  rH  CO 

mm 

CM 

©  1  H 

1 

1 

• 

o  I  3 

1 

1 

rH-^f 

VO  CTVrH-^VO 

OVrH  CM  m3- 

mmmm3- 

OV 

d  i  c5 
©  i 

1 

1 

1 

1 

«» 

H  rl  rH 

rH  CM  CM  CM  CM 

CM  CM  CM  CM  CM 

CM  CM 

rH 

©  i 

«H  1  © 

1 

1 

1 

1 

o  mp 

H  m=r 

rH  1 

«p  i  © 

1 

1 

•  •  • 

H  1  O 

1 

1 

3-  n-cm 

d i 

a  i  h 

1 

1 

rH 

O  1 

i 

1 

1 

+3  1 

p 

1 

1 

o  mo  mp 
cm  ovN-tn3- 

p  o  mo  m 

mmo  o  o 

o  o  p  o  o 
rH  m3  mvo 

O  O 

N- 

•H  | 

©  © 

1 

1 

-3- VO  OSO  150 

rH  OVrH  O  N- 

N-CO 

GO  I 

d  <H  rQ 

1 

1 

CM  cm  m3  m 

• 

O  1 

HOB 

1 

1 

VO  N-CNO  CM 

mvo  iso  ovav 

SBSSS 

ss 

m 

a.  i 

cd  3 

1 

1 

CM  CM  CM  CM  CM 

cm  cm  cm  mm 

mmmmm 

m 

>*  rH 

1 

1 

ne 

H  P  o 
d  ©  d  d  P 

1 

1 

1 

1 

o  oomo 

o  p  mmo 
voJsF.3-  r — cm 

mo  o  mm 

o  mrnovco 

O 

1 

1 

muvrH  cm  cm 

co  mmiH  o 

O  O  rH  mN- 

CM 

p  d  d  o 

© 

1 

1 

• 

O  S  O  -H 

o 

1 

1 

vo  ovo  mn 

aviso  n-vo  vo 

mmmmm 

mmmmm 

vovo 

vo 

Eh  3  H  P 

o 

1 

1 

mmcM  cm  cm 

rl  H  rl  H  rH 

rH  rH  rH  rH  rH 

H  rH  H  rH  rH 

rH  rH 

rH 

rH  Ph 

1 

1 

Eh 

1 

•d  © 

©  © 

1  © 

©  bp 

p  d  d 

t  © 

rH  cm  m=t  m 

rH  CM  m3-  m 

p  a) 

CM  ©  P  P 

1  d 

vo  n-co  ovo 

VO  E — ISO  OVO 

vo  N- 

3  P 

O  B  ©  d 

1  O 

rH 

rH  rH  rH  rH  rH 

rH  rH  iH  rH  CM 

CM  CM  CM  CM  CM 

CM  CM 

to  © 

Eh  3  d  d 

i  d 

■H  > 

«*H  «H 

1  HH 

©  d 

d 

i 

fe 

“Excluding  federal  taxes,  severance  tax,  stumpage,  and  interest. 
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Per  cent  of  lumber  tally 


Fig.  1. — Methods  of  sawing  logs,  and  percentages  of  the  total 

lumber  tally  sawed  by  each  method.  Also,  percent¬ 
ages  by  each  method  within  diameters. 
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head  saw.  Method  3  was  used  to  cut  nearly  three-fifths  of  the  logs  and 
is  a  natural  and  efficient  way  of  sawing  logs  to  get  the  largest  pro¬ 
portion  of  the  high  grade  lumber  that  they  contain.  Method  4,  in  which 
the  log  is  likewise  turned  three  times,  is  also  a  good  method  for  cer¬ 
tain  types  of  logs,  hut  in  most  mills  is  used  less  than  was  the  case 
at  the  mill  studied. 


Method  5  is  used  only  where  it  is  desired  to  saw  a  certain 
face  of  the  log  at  a  given  time.  The  log  does  not  set  naturally  in 
the  third  position  andmust  he  dogged  extremely  tight  or  slips  occur 
which  result  in  mi  scut  lumber. 


Comparative  Quality  and  Value  of 
Second -Growth  and  Virgin-Growth  Longleaf  Pine 

As  previously  noted  most  virgin  long-leaf  stands  have  small 
patches  of  young  timber  scattered  through  them.  These  young  stands 
under  clear  cutting  are  logged  along  wvth  the  old  timber.  Other 
things  being  equal,  as  between  old  and  young  timber  of  the  same  size, 
the  old  timber  is  of  higher  quality.  Table  23  brings  out  this  point 
and  shows  that  the  virgin  timber  was  worth  $1.66  more  per  M  board 
feet  than  the  second-growth  timber;  This  is  a  Smaller  spread  than 
would  be  the  case  if  the  timber  were  all  cut  into  lumber.  In  this 
study  three -fifths  of  the  young  timber  was  sawed  into  timbers,  which 
have  a  higher  price  than  the  lumber  they  would  saw  out,  and  only  two- 
fifths  of  the  old  timber,  but  the  old  timber  had  a  higher  value  which 
partially  offsets  the  difference.  A  greater  amount  of  3  and  Better 
and  the  85  per  cent  heart  from  the  old  timber  largely  account  for  its 
higher  value  as  compared  to  the  young  timber.  In  making  these  com¬ 
parisons  the  same  volume  distribution  among  the  different  diameter 
classes  was  used  for  both  kinds  of  timber. 


Thickness  of  Lumber  and  Sawing  Variation 


Table  24  shows  the  average  thickness  obtained  at  the  mill 
studied  for  lumber  of  different  thicknesses.  For  example,  4/4  lum¬ 
ber  varied  from  7/8  inch  to  1-5/16  inches  in  thickness  and  averaged 
1-5/32  inches.  About  one-third  of  the  4/4  material  was  1-1/8  inches 
thick,  about  one-half  was  thicker,  and  nearly  one-fourth  was  thinner 
than  this  average.  Allowing  4-/32  for  surfacing  and  2/ 32  for  shrink¬ 
age  a  board  must  have  a  minimum  thickness  of  31/32  of  an  inch  in  the 
green  condition  if  it  is  to  dress  out  to  the  American  Lumber  Standard 
of  25/32  of  an  inch  when  dry.  The  average  thickness  in  this  study 
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Table  23. — Comparison  of  quality  and  value  of  second-growth  and 
virgin -growth  lon^leaf  nine  timber— 


Second-growth  timber 
Less  than  100  years  old 

Virgin-growth  timber 

Over  100  years  old 

Grade 

Proportion  of 
different 
grades  of 
lumber 

Value  of 
lumber 
per  M 
board  feet 

Proportion  of 
different 
grades  of 
lumber 

Value  of 
lumber 
per  M 
board  feet 

Per  cent 

Dollars 

Per  cent 

Dollars 

B  and  Better 

12.1 

39.04 

16.1 

39.98 

No.  1  85  per 

cent  heart 

— 

— 

2.5 

9 

31.92 

No .  1  Common 

3.7 

30.14 

3.4 

30.09 

No .  2  Common 

15.7 

14.36 

12.6 

14.56 

No .  3  Common 

2.4 

9 . 90 

5.9 

10.27 

No.  1  Dimension 

4.8 

20 . 50 

5.3 

20.87 

No.  2  Dimension 

0.8 

18.99 

,  6.0 

18.91 

No.  3  Dimension 

0.2 

12.43 

3.4 

12.63 

Timbers 

60.3 

26.09 

44.8 

30.18 

Weighted 

average 

— 

25.23 

26.89 

—Same 


size  and  volume  used  in  each  case. 
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variation 


T  no  1  e  24.  — Average  thickness  of  lumber  o  nd  saw  in 


4/4  inch 

5/4  inch 

6/4  inch 

8/4  inch 

lumber 

lumber 

lumber 

lumber 

Thick- 

Per 

Thick- 

Per 

Thick- 

Per 

Thick- 

Per 

ness 

cent 

ness 

cent 

ness 

cent 

ness 

cent 

Inches 

Inches 

Inches 

Inches 

7/8 

0.7 

1-1/4 

0 

1-1/2 

3.0 

1-29/32 

2.7 

1 

1.4 

1-9/32 

2.9 

1-17/32 

— 

1-31/32 

2.7 

1-1/32 

1.4 

1-5/15 

5.9 

1-9/16 

— 

p 

s-.j 

10.8 

l-l/lo 

8.2 

1-11/32 

n  q 

1-19/32 

5.0 

2-1/32 

2.7 

1-3/32 

10.3 

1-3/8 

38.2 

1-5/8 

45.5 

2-1/16 

8.1 

1-1/8 

32.8 

1-13/32 

*47.7 

1-21/32 

27.3 

3-3/33 

2.7 

1-5/32 

14.4 

1-7/16 

17.7 

1-11/16 

15.2 

2-1/8 

27.1 

1-3/16 

13.7 

1-15/32 

8.8 

1-23/32 

3.0 

2-5/32 

18.9 

1-7/32 

10.9 

1-1/2 

1-3/4 

3.0 

2-6/16 

8.1 

1-1/4 

4.8 

1-17/32 

2.9 

O  »7  /rZ  '> 

5.4 

1-9/32 

0.7 

3-1/4 

5.4 

i-5/is 

0.7 

2-9/32 

2.7 

2-5/16 

2.7 

Av.  thickness 

Av.  th: 

Lckness 

Av .  th i ckne  s  s 

Av.  thickness 

1-5/32 

inches 

1-13/32  inches 

1-21/32  inches 

2-4/32 

inches 
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was  37/32  inches  or  6/32  of  an  inch  thicker  than  required  to  meet  the 
above  specification.  With  the  sawing  variation  and  thickness  standard 
found  at  this  mill,  97.9  per  cent  of  the  material  should  dress  out, 
which  is  a  high  figure.  In  other  mills  that  were  studied  the  average 
thickness  was  about  35/32  inches.  In  such  mills  about  95  per  cent  of 
the  material  would  dress  to  25/32  of  an  inch  thick.  The  loss  in  this 
case,  however,  is  less  than  that  which  occurs  where  lumber  is  cut  un- 
necessarilv  thick. 


A  similar  analysis  could  be  made  of  the  other  thicknesses. 
The  widest  variation  in  thickness  occurred  in  the  8/4  material  and  the 
narrowest  in  the  6/4.  Material  5/4-inch  thick  averaged  1-13/32  inches 
thick,  5/4  material  1-21/32  inches  thick,  and  8/4  stock  2-4/32  inches 
thick.  For  yard  lumber  these  thicknesses  appear  to  be  greater  than  is 
necessary.  On  the  other  hand,  some  of  the  lumber  was  sold  in  foreign 
markets  where  a  full  inch  in  thickness  in  the  rough  is  desired,  which 
can  be  accepted  as  justification  for  the  sawing  practice. 


Width  of  Lumber  and  Sawing  Variation 

Table  25  gives  the  average  width  for  each  width  into  which 
the  lumber  was  cut  and  the  variation  from  this  average.  On  the  aver¬ 
age,  4-inch  board  were  4-6/15  inches  wide,  6-inch  boards  6-1/2  inches, 
8-inch  boards  8-1/2  inches,  and  12-inch  boards  12-3/4  inches.  In  each 
width  a  greater  amount  was  allowed  to  cover  shrinkage  and  ripping  than 
was  the  case  in  several  other  studies  in  shortleaf  pine;  Even  consid¬ 
ering  the  fact  that  ldngleafpine  may  shrink  mole  than  the  other  south¬ 
ern  nines  the  allowance  seems  more  than  is  absolutely  reouired.  With 
the  green  width  as  cut  there  should  be  practically  no  "fall  down"  be¬ 
cause  boards  do  not  "make"  on  the  edge  and  there  is  a  considerable 
amount  dressed  off  on  most  of  the  boards.  For  example,  dry  and  dressed 
4-inch  boards  must  be  3-5/8  inches  wide,  but  on  the  average  the  4-inch 
rough  stock  was  4-3/8  inches  wide  which  gives  an  allowance  of  3/4  of 
an  inch  for  shrinkage  and  dressing,  or  about  twice  as  much  as  is  ac¬ 
tually  required.  It  is  recognized,  of  course,  that  most  of  the  4-inch 
boards  come  from  narrow  faced  flitches  and  that  there  is  nothing  saved 
even  if  the  stock  is  cut  with  less  allowance.  Excess  sizes  for  green 
stock,  however,  are  a  source  of  loss  and  must  be  guarded  against  if 
the  most  lumber  is  to  be  obtained  from  a  given  run  of  logs. 
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Table  2 5 * — Average  width  and  variation  in  sawing 


Sixteenth  of 
inch  in 
excess  of 
normal  width 

4- inch  :  o-inch 
width  :  width 

8 -inch  : 
width  : 

10 -inch 
width 

12 -inch 
width 

Per  cent  :  Per  cent 

Per  cent  i 

Per  cent 

Per  cent 

0 

1 

2 

• 

2 .4  \ 

_  • 

* 

4.8  i 

• 

2.5  : 

i 

4 

4 

• 

2.6 

3 

4 

4*8  i 

7.1  *  4*3 

• 

• 

2.5  J 

i 

5.0  : 

2.6 

r* 

5 

4.8  :  2.2 

10.2 

6 

23.8  :  34.8 

2.5  : 

5.1 

7 

16.6  :  6.5 

7.5  : 

10.2 

7.9 

8 

28.5  :  21.8 

35.0  : 

30.8 

5.3 

9 

2.4  :  2.2 

10.0  : 

10.3 

10.5 

10 

4.8  :  17.4 

22.5  : 

10.2 

10.5 

11 

10.2 

10.5 

12 

:  6.5 

10.0  : 

2.5 

— 

13 

2.6 

5.3 

14 

:  4.3 

2.5  : 

2.5 

21.1 

15 

10.5 

16 

15.8 

17 

— — 

18 

2.6 

Average  width 
inches 

4-6/16  :  6-1/2 

8-1/2  : 

10-1/2 

12-3/4 
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SUMMARY 


Although  the  figures  and  facts  obtained  in  this  study  apply 
directly  only  to  the  operation  that  was  studied,  the  cost  ratios, 
overrun,  grade  percentages,  and  trends  established  by  the  data  have 
general  application  in  all  virgin  longleaf  pine  stands.  Such  stands 
are  ordinarily  lacking  in  young  timber  and  for  this  reason  the 
handling  of  such  areas  for  successive  cuts  by  selective  cutting  will 
offer  some  difficulties  until  the  proper  distribution  of  growing 
stock  is  obtained* 

Nevertheless,  the  fundamental  principle  that  small  trees 
are  more  costly  to  handle  and  yield  lower  quality  lumber  than  large 
trees  has  an  important  application  in  managing  such  stands. 

Following  are  some  of  the  points  brought  out  by  the  study: 

1*  Total  production  costs  were  1.7  times  greater  for  10-inch 
trees  than  for  24-inch  trees  even  though  approximately  60  per  cent 
of  the  volume  of  the  small  trees  were  cut  into  timber  and  only  40 
per  cent  of  the  larger  ones. 


2.  Fie  value  of  the  lumber  and  timbers  for  10-inch  trees  was 
$23.50  as  compared  with  $33.75  per  M  for  24—inch  trees > 

3.  The  highest  return  per  acre  ■'under  clear  cutting  could  be 
obtained  b^r  cutting  only  trees  11  inches  and  larger  not  considering 
the  cost  of  stumpage,  federal  taxes,  or  interest.  If  only  trees  13 
inches  and  larger  in  diameter  were  cut,  within  75  cents  of  the  same 
total  return  would  be  obtained.  This  is  the  cutting  limit  that 
would  appeal  to  an  operator  interested  in  one  cut  only. 

4.  Computation  shows  that  the  highest  return  per  M  board  feet 
would  be  obtained  by  cutting  only  trees  23  inches  in  diameter  and 
larger,  provided  the  mill  had  sufficient  supply  of  timber  to  keep 
it  running.  This  is  the  limit  that  should  be  considered  in  a  se¬ 
lective  logging  plan.  However,  financial  considerations  usually 
preclude  the  following  of  this  limit  and  a  lower  cutting 'limit 
which  will  remove  from  one-half  to  two-thirds  of  the  volume  is 
deemed  best. 

5.  If  a  charge  of  $4.50  per  M  for  stunrpage  and  $2.00  for 
profit  is  added  to  the  production  costs,  then,  on  the  average, 
trees  had  to  be  15  inches  in  diameter  to  pay  out.  Without  these 
charges  the  minimum  diameter  of  a  tree  that  pays  just  the  produc¬ 
tion  costs  was  11  inches.  For  logs,  the  profitable  point,  not 
considering  stumpage  or  profit,  came  at  9  inches.  With  stumpage 
and  a  reasonable  profit  assumed,  computation  showed  that  11  to 
12-inch  logs  were  the  smallest  that  could  be  handled. 
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In  a  consideration  of  these  minimum  diameter  cutting  limits, 
or  any  others  applying  to  logs  and  trees,  it  must  be  kept  in  mind  that 
there  is  a  vast  difference  in  potential  value  between  small  logs  from 
small  thrifty  trees  a.nd  small  logs  from  the  tops  of  large  trees.  Small 
thrifty  trees  are  valuable  as  growing  stock  and  con  be  left  uncut, 
thus  reducing  the  number  of  small  logs  that  must  be  handled.  Small 
logs  from  the  tops  of  large  trees,  however,  are  of  no  value  unless 
utilized  at  a  profit*  It  is  usually  considered  good  business  to  bring 
in  those  small  and  poor  quality  logs  that  yield  a  return  if  not  charged 
with  felling,  stump age,  railroad,  camp,  and  permanent  construction  of 
all  kinds.  This  policy  is  based  on  the  fact  that  all  such  improve¬ 
ments  and  other  costs  were  necessary  for  the  handling  of  the  better 
part  of  the  stand.  For  example,  the  larger  trees  had  to  be  felled  to 
get  the  high  quality  logs  and  the  top  logs  came  down  with  them  with  no 
additional  cost,  so  felling  need  not  be  charged  against  them.  Tnis 
method  of  cost  accounting  makes  it  possible  to  reduce  by  about  two 
inches  the  minimum  size  of  log  that  can  be  handled!  The  same  method 
of  accounting  might  be  used  for  smell  treesj  except  for  the  fact  that 
they  have  a  value  as  growing  stock,  whereas  the  small  logs  from  large 
trees  have  no  value  unless  a  method  of  utilizing  them  immediately  can 
be  worked  out. 

6.  Selecting  the  trees  to  be  cut  as  shown  by  the  data  in  this 
report  influences  markedly  the  profits  to  be  made  on  the  material 
handled.  In  addition,  the  leaving  of  the  small  trees  makes  possible 
an  earlier  second  cut  and  may  prolong  the  life  of  the  operation.  Se¬ 
lective  cutting  is,  therefore,  designed  to  reduce  cost  and  to  increase 
the  quality  of  the  material  handled.  If  through  selective  cutting, 
operations  can  be  made  permanent  then  all  the  advantages  of  cheaper 
stumpage,  better  social  and  business  conditions,  and  the  like,  will 
follow. 

7.  Overrun  averaged 21. 9  per  cent  and  ranged  from  112.0  per  cent 
for  10-inch  trees  to  11.5  per  cent  for  26-inch  trees. 

8.  Defect  amounted  to  15.4  per  cent  for  the  standing  timber. 

About  97  per  cent  of  this  was  due  to  decay. 

9.  Thirteen  per  cent  of  all  trees  in  the  stand  were  fire  scarred. 
Forty-six  per  cent  of  these  contained  rot  which  extended  from  the 
stump  into  the  first  log. 

10.  Tne  virgin  timber  in  the  stand  had  grown  at  an  average  rate, 
as  measured  by  a  ring  count  on  the  stump,  of  one  inch  in  9.4  years  and 
second-growth  timber  a.t  an  average  rate  of  one  inch  in  5  years. 

11.  On  the  average  second-growth  longleaf  pine  was  worth  $1.65  le 
per  M  boa.rd  feet  than  virgin-growth  timber  of  comparable  size. 
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